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Appendix 1A%

Chemical Warfare and Biological Warfare - No information,

Guided l\ﬁssiles - See separate sheekbs

. attached,

Appendix €1

" Bleetropies = No information,
Apperdix D%
Naval ' « No informaticn,

Appendix 1EY

Army ' ' - No information,
Appendix fF1

Air o ~ No information,
Appendix 3G?

Smﬁﬂn‘biﬁ”i@ Order of Battle = (a; Estabiishmnts - Nil

(b) Personalities — See separate
sheet attached,

ANNEXURES

Annexure 'A% o List of Machine Tools, OKB, Workshop,

" B o Figures 1 = 21,
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1st Page

GUIDED MISSTLES
w®T . : Activit .115%8 o‘f’ Zavod L56

N the icallmm::g information on the ach.v:ttmes of Factory No, 456 50X1-HUM
from November. 1946 to Seplember 1‘950° - :

(a) About the time the Germans arrived» plans were drawn up for the
produstion layoub of the OKB (expekimental design departmeént)¥and the
Zavod (Factory) of Zavad 456 at KHIMKI and for another factory, place
not speecified,

(») | |about 150 complets propulsion units (25-tom and - 50X1-HUM
35-ton) were produced at KHIMKI, 1948 - 1950,

50X1-HUM

(e) During 1950 preduction in the Zavod tailed off %¢ the manufacture
of an ocecasional A-4/35 it

(d) k=5 sets of assembly Jigs and component tools for the A-L/25 and
A-L/35 engines were made in the Zavod, One set was retained (as
wera the OKB tcaols),, the others were despatched to an unknown
destination by mid-1949.

(e) Series production of the 100~-ton motor could not begin before early

1953, K
(£) ‘ andard V-1 flying bembs , scms of native 90X1-HUM
\// | : Russian wanufacbure, were produced bebween early 1947 and mid-1949.
s \ \ , 50X1-HUM
(g) Instructional Courses weve arranged for Russian Technical persomnel
of Factory 456 at an Institute in MOSCOW, ‘
- (h) Movements of Staff. information indisating distant 50X1-HUM
establishments @@nne@'wd with guided missile work,
(i) Awards, persomel connected with 50X1-HUM
dod missllee had received a higher proportion of mexit awards
than expected; possibly indieating high priecrity fer 50X1-HUM
guided missiles, :
(8ee Figure 1 for layout of Factory 456 snd ANNEXURE ®A® for list
, of Machine Tools)s
2 Orders for the layoubt of the fachkory were signed by the Ministry of Air craf’r
Production, The layout proposed was unsa’risfacfrmy and in consequence a
eimmittes of 15 « 20 men from the Ministry wisited the fackory for a pamod of
six months and were allecated their own offices, The Germans were called in ons
by one to give advioe. .
* [Note: The correct translation of this abbreviation is Special Construction Bﬁreauv
SECRET /CONTROL-U, S, 50X1-HUM
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3. | ‘three séparate establishments were 50X1-HUM

wmder consideration and that their planned production was to besge

(a) The OKB - 10 complete units/month

(b) The ZAVOD 100 complete wmits/month

(0) An unknown factory with a capacity ten times that of
the ZAVOD, -

~It should be noted, howe‘ver,, that the OKB was essentially concerned with
- rasearch inte production techniquese :

\

Lo * The committee re-visited at intervals during 1948, 1949, and 1950 and one
member eventually became a shop manager, ‘
QUTPUT IN THE OKB -

54 | A3.755 ton Propulsion Unit

In 1947 5 complete German Al engines were assembled, tested,and despatched
. to Factory No, 88, KALININGRAD, | |these were for demonstration 50X1-HUM
purposes, Preparation for A-f Unit manufacture was in progress in 1947 and very
early 1948 to Spring 1949, when production tailed off,' In addition Soviet A=4/25
Units were made in the OKB, Some were tested at the LOI test tower after it had ~
“started in Spring of 1945, Most of the engines were despatched te Factory No, 88,
\ 25 were produced in all, Russian parts were gradually 50X1-HUM
introduced during 1948, after which all components were of Russian manufachure o
exceph ths valves in the fuel system,of which sufficiently large stocksof German
manufacture were held te satisfy requirements until 1949/mid 1950, The main
alcohol valve presented the most acute manmifacturing difficulties-as the work
had to be carried oubt to wery close limits, Considerable experience wis neces-
sary before the difficulties caused by these fine limits could bs overcome, 50X1-HUM
Howsver, the necessary prelimingry work had been done by September 1950 and the
required experience obtained, | | by that time the valves could
have been made in the OKB had they desired to do so a t
Russians were able te manufacture them after that dat

| Prior to this and poseibly subsequently, valves were made af,
§ ol af 1QE7

[ "~ A=4/35 ton Propulsion Unitse This was being developed during 1948,and, up

to May, ‘1950, soms 10 complete A-4/35 motors wére mamufactured and made in the OKB,

These weres tested and despateched to Factory No. 88, KALININGRAD, Production towards

the end of this period had slowed to odd one's and twols, presumably to meet an

experimental requirvement, representation of a complete A-4/35 motor is 50X1-HUM
at Figure 24 . :

Te Tuwo A-4/35 ton combusbtion chambers were conghtructed with the heads strengihe
ened by welding stiffening rubs to the outer casing, The ribs ran radially from
the centre of the head, v

84 Combustion Chambers

During the period 1948/50 an additional 20 each of A= /25 and A
combustion chambers, without the turbine assembly, were produced. 50X1-HUM
lsome of the A<L/25 and A-4/35 combustion B

| chambers had been sent to KUIBYSHEV, |

OI?TPUT in the ZAVOD

9q \ ‘a.lrhhovgh planned production for the Zawod was ten 50X1-HUM
times that of the OKB, the target cutput was wever approasched and that actual :
production did not exesed three times that of the OKB,. Apart from spare combushion

SECRET /CONTROL-1.8, 50X1-HUM
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50X1-HUM
chambers, this would have amounted to no more than some 140 motors in allg: 50X1-HUM

\ the total production at 150 units,which is in general agreement
with, the forsgoing debail,

JIZS_AND TOOLS  A~4/25/35 ton Motor

C 10 The sibiation regarding jigs and tools for the complete 25-and 35-ton motors
seems to have beense

(2) One full set was brought from Germany,
(b) Four or five sets for a@onstruction and assenbly were built at KHIMKI,
(¢) Of the above 5 or 6 set3y 2 or 3 remained and the others were sent
Zway to an unkaown destination, These sets were sent away either
- at the end of 1949 or the beginaing of 1950,
(d) Based on German methods s Tour sets of jigs and tools should provide

a production capacity of 200 motors/months | ‘P;\ 50X1-HUM

Russian production figures would be less than the German, )

the OKB were supplied with dies for the combustion zzhamber
bub that these came from outside Factory No, 456,

NOTE: It was difficult to elarify the point as to whether the jigs ar_'y.d‘
tools were for assembly only, or for construction and assembly,
Further discussion. made it reasonably clear that in fact construstion
and assembly was the proper descripbion,

. N 50X1-HUM
11, ‘ "the German engineer HENNING knew the destination of
the tools sent away,
124 A/25 and A-4/35 ton COMBUSTION CHAMEFRS - MANUFACTURING PROCESS
1o locate section 1 of venturi on cone Jig (Figs 3)4
<g  Spob weld to next section, Section 2 (Figs 3)e'
3, Spot weld to Section 3y -
he  Spot weld to Section Lo .
S¢ Lift and place vertically on expanding chuokls!
6o Turn over to hordmontal and complete welds. (Figs' 1)y 4
7y Tack wing stringers longitudinally to cutside of Swrer casing (Figs 5),
8, Attash ecombustion chamber head after machining base flat and having
36 Lo5 mm, distance pieces (Fige 6). First spok wolded
. dn position, distance pisces removed and weld complsted,
Yo' Ouber casing assembied in similar manner,’
50X1-HUM

sketches indicate that machined rings containing film
nb enbry ports are welded into the nner edsing durine
sseubly as was the German practiecs, \ ‘ 50X1-HUM
dimensions are az followsse :

A-4/25 ~ Jength 1400 um,, throat dismester 400 g -

Adf35 = 0 3800 = 1900 mm,, throat diameter h6O mm, .
134 Concentrieity of sections during assenbly is checked by scriber
attachmsnt (Fige 7). '
! Losation Jigs are employed in assembly of alsohol entry ports 6
combustion chagber, (Fige 8) and for the thrust frams supperts (Fige 9)!
154 The assewbly 1ine utiiises wheel trf}llsysg :a,'nd,whsre E@Q%ﬂrt&dn raised worke
ing platforms are provided, The trolleys are fittad with a woodan block for

"‘Ir’wajtmg the eom pstion shambers, The height from the bobbem of the trolisy
wheel to the top of the vaised working platforu was appraximately 2.8 meters,

SECRET/CONTROL-UZ S, 50X1-HUM
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| thers were 8 stands in all,as followss:e ' 50X1-HUM

(1) The thrust fo ame is plauad in position and eritical distances
© checked,

(2) The turbins and pamp are attachsd,

C{3) The pe peroxide and potassium permanganate equipment is installed
for the steam propulsione

{4) Compressed air betiles are imstalled,
(5) Elsctrical valves and cables filbed,
(6) Testings'

(7) All sorews and rivets secured,

SQUALITY OF QUTPUT
164 ‘ ‘Somet materials were of higher quality than the 50X1-HUM
materials used in German production., He quoted as an example the rustless =

gteel used in the eombustion chamber nozzle inserts,

17 The steels used in the e@nstm@i;}ipn of the combustion chamber werejie
{a) 25 x 3 Coby Carbon 0425 = 0.29%
(25 B G S.A.}» Manganese 0,80 - 1,10%
Chromium Q,,BO = 14108
Silieon 0,90 = 1,20%
P Nickel 0:30% maX,'
Phosphorous and Sul hur 0,06% maxe

Tensile strength AS - 65 Kga/mm, (28,6 ~ 41o3 tons/sqe ine.)
Elongation, 182 minimm,

(b) 30 x # C.A, Garbon, about 0,30 = 0,35% 7
- {30 Kng GeSe Ao ) Rest of composition not speeified,
18, Som,@ﬁ standard of workmanship was adequate, given sufficient time and
~supervisior | all instructions issusd 10 worknen were in the 50X1-HUM

mogt minibe dﬁ%m - far more so than is -1sual in the Westh,
“techriques were written and distributed,.
L]

Produstic

50X1-HUM

T?ESTII\K} OF COMBUSTION CHAMBERS

19, re subjected Ho 3w

Air pressure test (sse Fig, 11),

Hydrawlic pressure test,

Divensional cheock,

X-amy testing of W@a‘wwd seams, introduced im 1949,

£ Gaidibrati om

{g) Funetioning test at 10T, wsually 3-4 days after testing et the factory,

} Visual inspectior,
)
)

L
@

Mmﬁr\m
W

(a) = () wera carried out in the OKG (Ha, 1 55) and additionaily A0X1-HLIM
Xivay examination of all the 3cam‘3n The outer ce‘xulng wersa * - 50X1-HUM
made bub onily the l@ngi:‘;wd;;:aal seams in the inner case were so ’t:,es’t,e:d.,l
(£} wos carried oub in the Zawed S0X1 T.HUM
SECRET /CONTROL -
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' FAULTS FOUND BY TESTING
20, . | finally approximately 5% gave trouble during worke . 50X1-HUM

ft
AR

shop test as follows:~
'. (a) Trcuble was encountered with a1l units comprising the first bahch

: of 10 sombustion chambers sevt to IOI for functional tests,

This was partly the féult of unsuitable testing technique, @450

;‘\ bad fuel dujection c:ént’ml, ardl subsequent rejects were reduced
to 108, 80% of the rejects were remediable, Omly 2 or 3
combustion chambers wers complete rejects among the estimated
total of 150 (A-4/25 and A-i/3%)tested over the periode
(b} . Apart from difficulhies with the valvesy welding troubles seemed
. due to dvefficient heating and ventilation troubles in the shops
which led %o too rapid cooling after heat treatment and welding
operations,’ :
21, Typical examples of faults encountersd weress
(2) Disconblouity in welds, )
(b)  Internal bumiing of the throat,
(e) Exparsion Joints eracking at welds,
{d Pips fractures, ‘
{@ Burning out of injection nozzles. _
(£ Burndng oub of injection nozzle housings,
(g iass wool insulation arcund the owbleb end of the venturi sometimes
© becam: damp ard blew up dug to the sheam pressure generated wunder
testy  (A4/25 ton mobor),
(h} Holdimg down Ings fractured, .
50X1-HUM
'REPAIR PROCEDURE
2384 Defects wers discussed with the designer and Soviet Tgpposite
regiber? ZASSANO‘%[,, ve production enginesr in charge of OKB mapufacture, The
work to be eareled ouh wis ded upon by LIST and IVANOV in sonjunction with
~ZASSANOV,  ZASSANOV ther made arvangewsnts for the OKB sngineers to carry oub
the worke : » : .
o : 50X1-HUM
2ho The eontrol department kept all clerical reeos
256 & wery full repurd on each Job was wreiihen
26, Units ordginally mamufactuesd in the Zavod were reburnsd there for repair
and dealt with by the ZAVOD inspectorats, ' .
. MANUFACTURING DZLF’E’IGULTJIES
276 . As al hirol. gear for fuel walves presented
marufacturing ed bo pro ort An the Bastern
Zome of CGermarye
SECRET /CONTROL 50X1-HUM
SECURITY INFORMATION. - .. . _ R
\

Sanitized Copy Approved for Release 2011/02/15 : CIA-RDP82-00457R012800040009-1



"« Sanitized Copy Approved for Release 2011/02/15 : QIA-RDP82-OO457RO12800040009-1

- SECRET /CONTROL-U . ] S . | R
, - SECURITY INFORMATION. e T 50X1-HUM

. : Appendix 'B! _

- 8 . w :6th Page :
\ V \mlé.mg techm.qms  with the steels used for .. 50X1-HUM

"cambustlon chambeﬁ‘ﬁaanufactnre proved diffiecdlt and that the eleci:.rode used e
nZIETTERS 55" = were not as good as their Gez"ma;n counterparts,

-NOTEs Th'.q_s difficulty is not- apparent since the steels specified

“- are readily welded and, in any case, Soviet welding techniques
in turbo-Jet engine manui‘acture have besn established as equal
in quality to Western.counterparis, N

: i
o

'S
clever in German estimates,the Soviets had introduced no new welding techniques;

all were of GPI'ma.ﬂ orlglng

/ NEW PROCESSES
/29, although ZASSANOV was excellent by Soviet standards and -~ 50X1-HUM

. 30, To begin wrt:h combustion chambers were bonderised to prevent rust bub
gupplies of the I.G. I;‘ARBEN material used were soon exhausted, Eventually, a
Soviet copy of the process was made but this gave trouble as 1t was thicker and
‘broke away, thus blocking up the holes, So far as is known, the Soviets have

persevered with the process in order to produce rust-res:}s‘bent surfaces.
” 2 l Lo B

Jz ea‘g i

3.1, - The potassium permanganate tanks were made of stélnless steeJ., bnt. the
‘hydrogen peroxide and the air bottles were of ordinary steel lined with an aecid=- -

resisting coat:.ng. All the Eompressed air BétEles were obtained from outside
sources which were unknown | [the only difficulty 50X1-HUM

expsrienced in the production of £hesd bottles was the conical neck thread, o

They were tested to a pressure of 300 atmospheres and were about 40 cm long and

15 cmwides |  |their content was 9 litres, The hydrogen peroxide 50X1-HUM
cottainer was egg-shaped about 50 _cm, long and 30 cm, wide, The oxygen and

aleshel containers were a,a €uslle and 5 CileMy, respectively, and were made of .
aluminum, This is the standard Germen equipment and | 50X1-HUM
tafiks of a similar size made of aluminum were made and installed in the final

missile at Factory 88,

50X1-HUM

32, the Sova.%‘ts display greab interest in metal spra.ying

Processess | this process was used more in Russia than In

Germany and that the Russians appeared to place exaggerated value on its J_mpcrtance,

| an Institute in MOSCOW was engaged in chromium spraying to prevent 50X1-HUM
corrosion and_fo ineréase shelf life. samples of nickel and

chromium sprayed items came from this "Welding" Institutes | |

metallic /
chromium could be sprayed as easily as brass, copper, or nickel, | | . 50X1-HUM
the fluid metal was sprayed by compressed air at a pressure of 4-5 atmospheres,
\ |
| In the

WOTKS, METaL SPrayiug was Carried out with copper and brasse
50X1-HUM
/F— The 35-hon THRUST Ay MOTOR, (PHQ.JECT .LQJ..)

334 :the foljcmng as the major differsnces between the A—l;./zs‘ and 50X1-HUM
Al /35 conbustion chamberss.

1e' The A-4/35 was modified to permit the flow of coolant aleohol around
the section ab the outlet of the venturi,which was uncooled in the
A~l/25 bub insulatsd with glass weol, - The modification’ consisted of
an extension w4 double-smliled construction over this section,

(See Fig, 12 for deta:r_la),

SECRE’F/CONI‘ROL 50X1-HUM
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The eoolant commecting pipes betwser the head of the combustion
chambar and the annuli fzeding ths coolant entry rings were )
increased from four to eight in number, (See Fig, 13 for detail,
The eoolaot pipe  shown, however, is presumed to contimue down to
further coolant entry ports situated near the venturi outlets)

The mumber of soclant eobry holes through the inrer casing of
the combushion chamber was doubled, Additionally, the entry
ports wers shroudad to prevent injection of aleohol iwhe the
combustion spacs, The shroud alse deflseted the couvlant along
the wall of the chamber and achieved a more even distribubion
of the coclant filme (Fig, 14)

OTHER MODIFICATIONS ADOPTED

3he {a)

(&)
- {e)

@ |

s (@)

The 1

The choke was removed from the inpubt side of the turbine te
inarease rate of Llowe

The hydrogen peroxikde was decompesed by means of a golid catalysts

The air botblés of the A-4/25 wers replaced by a ring tank of
Sp@t‘“iéﬂ, Sf»eeloi (Ff Fo 15)@

NoBs | thi$ was for air storage and not
HoToPog as seems more Likeliy,

"bhe overall object was to move the C, of Ge

rearwards (to allow for the carriage of more oxidant and fuel?)

Shortening of the feed pipes for this purpose caused inelasbicity
which was remedisd by the use of more resilient sonveotionse

Q0=ton ROCKET MOTCR (PROJECT 103)

it

50X1-HUM

50X1-HUM

354

50X1-HUM

| was asked how the A=l could

bs developsd to prodece 100 boad thrusts Diple Inge ROSENPLATER (I&mager of
BLEICHERODE» alse a guldance expert) bad all the details of this model,

36 no idea &?iﬁ the intended use of the 100-ton engins -

\ Scviet interest was

.

founded on a fwhat was good encugh for the Germans is good enough for usY prine
aélpie rather thav on 2 reasoned requirvemert,

GEMERAL CHARACTERISTICS OF THE 100-ken MOTOR

50X1-HUM
50X1-HUM

37,

‘ paraffin was %o be used fur fuel and liquid oxygen as the

ox.0a00 "

38, The weight of the 100-ton upit was o be 500 kgmep whioh compared favourably

with the 530 kgwe of the A-L/25 units (Fige 16 shows wain dimsrsions of the
combustion chambes),

39¢  The design of the combustion chambsr centres on a copper inner casing
brazed to a steel outer casing (Fig, 17)e. Because the innsr casing, which is
machined “'M form a water coclant Jacket, was extremsly thin, it presented novel
development problems to the Soviebs,

SECRET/CONTROL-Y/, S,
, _SECURT’ NFORMATTON _
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L0, The turbine and pump assemblies follow the A-4 in prineiple so far as

fuel and oxidant are concerned. In addition, water iz pumped to the eonlant

Jacket, and hydrogen peroxide is pumped to the reaction chamber from its tanke .
The two extra pumps are ganged to the fuel and oxidant pumpse' S T

MANUFACTURING PROCESSES AND DIFFICULTIES

Bra.zn'_xg

Lo’ It appeared that the method of brazing copper to steel, which had resulted
from a study of several alternative processes, was nearing f:m,al sclution,
The brazing build-up prior to hea_ting was: stesl = flux - 205 mm brass foil -
flux - copp@r. The £lux was a whitish colour usually applied in liquid form, but
a powder; the composition was unknown| |  50X1-HUM
brass foil was found to tear dur:.ng the brazing process and\ :
the Russians resorted to spraying the brass |

The reasoxJ had not seen the work done was because it had been
carried out in a special secret department which had been seb up within the OKB,
This department worked for both the OKB and the ZAVOD, It was keplt secret and
German personnel were not granted accesse \ S0X1-HUM

‘ | it was net politicl Lto_bﬂLgmztblnLtu_an_ﬁb_da’parmnts
\ not directly connected,' ‘ 50X1-HUM

avoided any show .of curioesity|
setret department was urder the control of a Russian who had a female as h'.'LS

deputy. | the woman was a most unpleasant personality 50X1-HUM
but could net recollect either name, the department employed
about 80 persong, | they used galvanising baths and carried 50X1-HUM

. oyt anti-corrosion treatmsub,

424 ©  Bince the imner casing was very thin (1 mm,) it was necessary to main-
tain positive contact over its entire surface wibth the outer steel c:asing during
the brazing processs This was achieved by evacuating the space between immer
and ougter casings to .03 atmospheres and by use of an assembly jig (Jig npw,
F:Lg., 18), The intention was to use normal eapillary joinbing, eventually, :Lt '
1S presumed, in an electrical furnace,

L3, The combustion chamber was divided into seven sections (sce Fige 16),

each section individually undergoing the brazing process which joined inner

and outer c.asv:l.ngs together, When the section had been built up and evacuated,

it was put dinto a special furnace and mounted on a horizontal rotatable shaft

and turned, originally by hand, during the heating process to even the Puzing

of the foil, This method produced some 10% successful Jointey and,by certri-

fuging at speed during the process, this figure was raised to 60%. 85%

sucues:sea were hopsd Tore ‘ : .

Lo Each section wag prﬂessure-teated o 50 atmospheres after brazing, then
-machined to finished dimensions, aligned and drilied where recessarys

AW‘ of Combusf;“ion Chamber

L5 Va‘mous Jl,gs were devised in order to ahgn the sections during assembl:,r;é
'I’hese Were s

~ OKB. ZAVOD

_ (ag L cast iron coms-location base of venmburi T 1
(b) 1 inlst pipe location jig (Binlanfstutzen) 1 2
(e) 1 thrust frame lugs locabion jige 0 2

(d) 6 jigs for combustion head assembly 1 set ‘
- 2 Jigs for combushion head hydraulie test abuil 8 sets
‘ (#) Jigs for hydraulic testing of combustion chamber 1 1

SECRET /CONTROL-U, 50X1-HUM
SECURITY T L LON
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L6 The methed of joining section to section is shown in Fige 19,/ The copper

inner casing is flanged outwards at eadh end, After aligning one section with the

next the exposad edges of thege flanges are welded. together as indicateds'
inbrodneed a gpselal welding electrode having a 1s2% silver content and a potass:.um50X1 -HUM
531‘&; snvelope,!

BTl The next process involves the welding of a flanged machlned ring to each of

the aljacent steel ouber casings in such a way that they form a ‘fage~towface jointa50X1-HUM
The vings are presumably made in sections to facilitate assembly and are machined b

drilling teo provide passags-ways for the coclant water, The sketch prepared

(also Fige 19} suggests that the rings also form a location for the welded flanges of the
inner casing,. At first sight this appears-a somgwhal unnecessary refinement which adds
greatly to the amownt of machining reqiﬁrggi since a plain machined channel could othere

wlge bave forwed the coolant passage-—ways, A locating rib on one ring engages in a
making regess in the obber and assembly is completed by bolting the rings together abt

their outer ends,’

LB, The weakuesses of the system, believed not to be finalised, are apparent,
Extremely accurate fixing jigs must be employed if a tight joint is to be achieved

and gaps between the rings obviated, The rings joining each section will of necessity
have to conform with the contour of the combustion chamber at each Jjoint and will
therefore all be different, Tolerances on the combustion chamber dimensions will have
to eonform to very close limits to facilitate design of the rings and their assembly
‘};Lgs.{ The joinbte so formed do not appear to act as expansion joints, and deformation
with heat and pressure seems probables’ .

On the other handa there is no real obstacle tc having a simple expansion ‘
Joint between the two outer casing plates as was commen practice in the A-L/25 ton unit,

Lp9o Tha heat transfer characterigtics of the assembly were assessed by a laboratory
outside KHIMKI and proved sa:&%;m,:,i“amw‘,cﬂxyﬂg

Turbive A%Fﬂmbg and Test, Bquipment

500 | |the turbine blades were not produced in either the S0X1-HUM
OKB or the ZAVOD, the rotors came as rough castings and had to be machined
and the blades inserted, .

51 The turbine was designed to develcp 7500 hpe bubt those tested failed at 80% of .~ ..

this figure, It was a development of the A=l burbins (

this was the first design of this type attemptad),] |the

OKE should be asked to.undertake this worky 5OX1 HUM
50X1-HUM

526 A turbine test sbtand for the 100-ton motor was contemplated in 1950,
GLUSHKO ordered drawings for the apparatus, which was intended for research into
blade and nozzle design, to be made by a téchnical High School in MOSCOW which
worked with the MOSCOW Academye  The test stand was made at KHIMKI and delivered
to the High School in May, 1950. (Fig, 20 shows general layout and dimensions)s’

530 the apparatus contained builb-in moveable segments into 50X1-HUM
ich the turbine blades are fitted, Nozzles are build in and tested at different

pressures and speeds, The stend was intended to withstand pressuves up to 40

atmospheres and was made in two parts,’ :

It was known as the BTU (V,T.E.) (sic).cin the OKB,

SECRET /CONTROL-U, 8, | 50X1-HUM
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511,;* One of the outstanding problems in design of the 100-bon project-sesms to have

-

been the provision of suitable pumps; and this may well prove a limiting factor in
ultimate developments of

554! The contemplated iiesign makes provision for pumping water and hydrogen
peroxids in addition to fuel and cxidant,’

HISTORY AND FORECAST OF DEVELOPMENT PROGRESS

564" A number of prototype combustion chambers of 8 and 12 tons' thrust were )
produced and tested pricr to September, 1950,
. o emn . . , 50X1-HUM
57 o By September, 1950, all jigs'and tools required for the manufacture of the

unit were héld in the OKB. Certain parts were ready. ‘

50X1-HUM

58? Five 100-ton thrust frames had been built by September 1950, (Fige 21).
595! summarised progress thuss— ’ 50X1-HUM
1950 - First mock-up of full scale unit seen by him,

1951 = Zavod jigs ready and first mobtor from Zavod should be ready for
test at the end of 1951,

1953 = Series production could begin by about January. 1953 (surmise only)s
< Fesﬁh&tad 1,500 man-hours for combustion chamber and ancillery ~ 50X1-HUM

equipment production plus 800 man-hours for valves, Llo2ey 25300 man~hours in all
based on production rate of 1,000 units/monthy! .

604! | | GLUSH KO was to be awarded a Stalin Prize in the &
event of the motor functioning properly, 50X1-HUM
NUMBERING AND MARKTING
Drawing Numbers ‘
61,  For the OKB = 100 = 00,00 for 25-ton motor
A 101 - 004,00 " 35~ ¥
120 ="00,00 * 100~ v "
experimental motor,
For the ZAVOD 100 = 00,00 for 25 ton motor
o . 101 - 00,00 ®» 35 w - n
A broad secre_t stamp was on each drawﬁ;_ng.,\ V
» Engine Markings
624! The above markj‘.ngs were also stamped upon the side of one of the supporting -
lugs of the combustion chambers.,’
6340 When engines had been returned for mbdifica.tion or repair a small printed
Russian letter was added as a suffix,eqzq) 25 a,'\ \one engine which
bad been returned for modification was marked Nos  25=0, 50X1-HUM
SECRET /CONTROL 50X1-HUM
SHGUNITY INFURNATION
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LGompopent Markings
These were as follows se _
Engine ~ Proje@t_ = Series of threec figures - Series of three figures,
100 .13 123
where the first series of three figures represerted the component and
the second series of three figures represented 1‘115 component parte
This followed German practice,

No factory marks were used

QORRESPONDENCE

All correspondence was dealt with by the Soviets,

OKB _g&gg:al Correspondence © 456

‘Some letters were received from the LOMONOSOV Instltute, MOSCOW, They

were headed as followsge

LOMONOSOV Tngbitute

Your Ref s | Moscow, i
. Subject. © .7 Date, _ 5

These wer-e slgned by four dlfferent peaple 3 two oi‘ whom had- -German

50X1-HUM

‘Jewish names ' 50X1-HUM
COURSES
) ‘Advanczed Course
704 Th:.s course in advamsed rocketry ccverfing all aspects was started im
1949 (mid) ‘for a minimum period of 2 years, It took place on Tuesday or - -
Wednesday every week at the LOMONOSOV Institute in MOSCOW,e . It was aswvailable
ta senior members of the staffyand a doctor¥s degree in rocketry was attainable’y!
GLUSHKO was both leader of the course and also a lecturer, Other
menbers wereie
(1) First deguty (a Pols)
(2) LIsT
(3)  WITTKA
,smmm/comoz.-ms% 50X1-HUM
SECURITY INFORMATION
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(4) IVANOV (LIST's designer)

(5) Hp 0o Pump Deéignar, name not remsmbered &
(&) ARTAMANOV < : ‘

(7) A:rfpi-:her

(8) KURILOV from Fastory No, 88

A1l the above had D:Lpl, Inge or physics degree except ARTAMANOV,

: TAMANOV finished the course abruptly after one year,having been failed,
50X1-HUM

Courseg at, OKB

Regular Lecturers —50X1-H UM.,

The Russian des:r.gner gave lectures on structural details and a technician
gave talks on production details twice per week to all the OKB staffe No
examination was entailed.

Special Tecture

GLUSHKQ, in July 1947, gave one lecture to 60 members of the staff during
which the 100-ton project was introduced, Germans were asked how to tacklscthe
.- development, One Rasman said that 1t could not possibly be br'ought to fruition
Cwithin five years,!

Movement, of Persormel

(@) | |sowe 20 Russian technicians had 50X1-HUM
|been at THURINGEN, 15 of these had left of whom some S
L ]

went to Factory No. 88,

Twe or three came back to OKB. assembly shop for two months and

departed again in early 1950, When they were back they were very

flush with money. | | they had been in a remote 50X1-HUM
part of the gountry,as 1t is standard practice under such circum-

gtances to pay additional allowances, which are paid to the worker -

and not bo bis family.

(b) | | GLWSHKO and some technicians had previcusly 50X1-HUM
worked at KAZAN;where GLUSHKO was concerned with assisted take-off
units,!

The following detail was described as "Men from KAZAN"su' 50X1-HUM

Arrested by é], GLUSHKO « Chief Designexr
Soviets ‘ gy SEWICK - 1st Deputy
before 1941, (3, WITTKA «  2nd Deputy .
) Lo LIST Dapartment Chief in Designing Office
54 Prof, GAB RIELOVm Group leader in Designing Office
6, ATAMANOY -  Manager
(7 CHUSHENKO =  Foreman for Work preparation
(8, MUSHENKO «~ Foreman of Mechanical Workshop
(99 AGAFQNOV =«  Foreman for Pumps in Design Office
(106! = Foreman for Hydrogen Peruxide Dept, in Design

Office,

SECRET /CONTRCL~Y, S| 50X1-HUM
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1\; e ' Fu?*’%‘her, about 3 Masters (presumably master craftsmen)
B 5 Technologists
and about 20 Specialist. Workmen,'

GLUSHKQ

o Previongly asseciated with ATO units in KAZAN, appears to be a leading
pargoniality on the combustion side,” Has written a book on physics and gave -

. E;uture.z at the LOMONOSOV Institute, MOSCOW, He was given preferential treatment
#8nd sent away to recuperate when 111!

/ ' GABRIDL, Professcr

/ ‘727;* WoWked ds LISI'& Deputyo I 1949 got drunk and made dlsparaglng remarks .
B! -about the regim Re.turnﬂ-d to 4,56 after 6 months in the mines,’ 50X1-HUM

ZASSANOV, bg _1.210
733 Engineer -
\ ‘ | Training had consisted of L
years mecharnice He had done a mechanics apprenticeship and Technical achooly!

ZAKHARUV- Foreman '
Tyt One of three attached to OKB, on a course, Remained at OKB,

75s . In 1948, when the Germans changed jobs some clever young Russians cams in
from the high school ‘ ‘ ' 50X1-HUM
AWARDS ' ‘

76. Durm,g the per'iod late 191;9 = sarly 1950 the leading personality in rocket
research was awarded a first &lass STALIN prize. Another leading Russian
engaged in raeket resear ch 'obtained a lesser prizes

GLUSHKO had been promised a STALIN prdze when the 100-ton thrust motor
was capable of operation. 50X1-HUM

y | |impression that persommel cemnected with guided missiles had
received a higher proportion of merit awards’ than he would have expected; poss:f.bly
indicating high pricrity for guided m:,ss:.les.

THE Veels

Tle | o im 1946, large numbers of V-1 parts brought from 50X1-HUM
Germany were being assembled by a sechtion of the Soviet staff, \

the air bottles and the engines were mamifactured in Factory 1;56‘ ’

L. | 50X1-HUM
784 40 German V-1s and 2Q Soviet V-ls were manufactured befors

mid=1949; when production ceased,’ In a.ddztmnj,lm air bottles and power units
were madey This production was of the standavd German designed VLol 50X1-HUM

SECRET/CONTROL-.S.. 50X1-HUM
SECURIT. o
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GLUSHKO

I Chief Designer, also leader of the advanced course in rocketry held-at
the LOMONOSOV Institute in MOSCOW., Gave lecture to 60 members of the staff,

® during which the 100-ton rocket project was introduced, He has written a book
oh physies, and is believed to have been promised a STALIN prize if the 100-ton
project proved successful, Formerly asso¢iated w:.th RaAoTs0o at KAZAN, and
p;r‘ior to 1941 was arrested by the Sovietsg!

2. ' First Deputy to GLUSHKO, i‘omefly of KAZAN and prior to 1941 a:rrested:;
3: ) " Second Deputy, formerly of KAZAN and prior to 1941 arrested,

LIST

4; ' Department chief in design off:l.ce, formerly of KAZAW, and prior to 1941

arrested, Member of the advanced course,

graf,,’ GABRIELOV

5, Group 1eader indesign office,; also LIST'S deputy, In 1949 while drunk
made dlsparaging remarks about the regime,’ Returned to ZAVOD 456 after six
months in the mines, .

ARTAMI\T ARTAMANOV

6:5 Ma.nager of i‘actory., Member of the advanced course but was failed after
one years : . :

I;’AI\IOV
7! LIST's designer, also member of the advanced course !

ZASSANOV b, 1910, : '
© 50X1-HUM

8;5 . Production engineer in charge of 0.K.Be productlanj ‘
I

| Training had consisted of mechanics apprenticeship and
Technical school for a total period of four years,

KURILOY

Gl Alt.hough degeribed as coming from Factory 88 he was also & membexr of
the advanced course,’

1001 The above personalities with the exception of ARTAMANOV have either the
Dipl, Inge or a physics degree,!

ZACEAROY .

133 Ons of the three fo t : for a courses’ After the course

he remained at 0,K.B. ) ° 50X1-HUM
WEBER '

125! In 1948, when the Germans changed jobs some clever youns Russians omme

in from high school, LEE

CRET/CUNIROL=U5 B
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= 17 o= 2nd Page -
13';4 | The foreman for work preparations’
Wmg
1,5 The foreman of the mechanical workshope'
AGAFONQY 7
15;‘ :;3 The foreman in charge of pump worke Designa’c;ed as being in the design
off'ice,’
16:;' In addition to the above, another foreman was in charge of the Hydrogen

Eer'exide department who is also desigmaked as being in the design of fice,!
¢ l”}'.,1 The following numbers and grades of persohnel were also glvense
B approximately 3 mastercraftszmen

, 5 technologists
' 20 specialist workmen

SECRET /CONTROL-U. 5 50X1-HUM
: SECURITY INFORMATION
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Lathe, 3 meters long, 250 mm, capacity
Mechanical stamping press

ﬁand

Badial drills

Folding presses
Flanging machines
Table drills

Spot wzsldiﬁg machines

Roll (Seam ?) welder,! (Rollenschweiss)

Annexure

148

1st Page .

Hydraulic est stand (300 atmospheres) for pipes and tanks

Hydraulic test sténd (hand operated) for soldering

Tube roller
Tube bender

New "dpsp" furnace for 100=ton units’

walding machine,!
Table shear
Profile cutter
Cutside shears
Transformer

Gas mlde;z;'s

Emery wheels

SECRET/CONTROL-U, S %
SECURT

Smug:mg _é.nd turning device for combustion chamber,

50X1-HUM
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Layout of Factory 456 = OKB and ZAVOD

“Representation of A~4/35-ton motor

Assenbly jig and construction of immer cagiig:
Welding table

Section of combustion chamber = longitudinal
stringers

Agsembly of combustmn chanber head
Concentricity gauge, combustion chamber assembly
Location jigs = alitchol entry ports

Locatlion jigs — thrwst frame supports

‘ Repmsen‘batioﬂ of assenbly line

Eir pressure test ~ combustion chamber
Modification to coolant jacket = K-4/35-ton motor

Modification to coolant commecting pipes and entry
ports

'Modification to coolant entry ports

Steel air storage tank

100«ton thrust unit - general layout of combustion
chamber

Section through combustion chamber - 100-ton unit
Jig HD"

Joint between sections of combustion chamber

= 100 ton unit

Turbine test stand
100=«ton thrust frams
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